IN the practice of every sanatorium a certain number of cases are admitted with a diagnosis of pulmonary tuberculosis which, though they show suspicious physical signs in the lung, or give a history suggestive of pulmonary tuberculosis, either bring up no sputum or show no tubercle bacilli in the sputum produced. This group is considerably diminished by modern methods of sputum examination (especially the sedimentation method of Ellerman and Erlandsen), yet it still constitutes a considerable proportion of the total admissions. Thus in the King Edward VII Sanatorium, in the year 1911-12, bacilli were not demonstrated in the sputum of 24'7 per cent. of the patients admitted. That such a proportion of. non-bacillary cases is not uncommon in the experience of other sanatoria will, we think, be admitted-for instance, in German sanatoria, according to Engelman, bacilli were not demonstrated in the sputum of 48 per cent. of cases, and, to judge from recent papers, a large number of such cases are under treatment at dispensaries. The group is also likely to be increased still further with more widespread appreciation of the advantages of early diagnosis, and with insistence on the value of treatment in the " pre-bacillary stage."
possible, be spared the waste of time and money involved in a prolonged course of unnecessary treatment.
Two considerations would suggest that the proportion of cases of active incipient phthisis in this group is not in reality large. In the first place, the after-histories of patients, in whose sputum bacilli have not been found on careful and repeated examination, are far mnore satisfactory than those of patients showing an equally limited lesion, but with a positive bacillary find; from this it would seem reasonable to infer that the former class includes mafiy instances of patients suffering from other conditions than incipient closed phthisis, for it is difficult to believe that the occurrence of ulceration in a tuberculous process would add greatly to the gravity of the prognosis, unless such ulceration was always accompanied by mixed infection, and this is now known to be comparatively infrequent. Secondly, those patients who leave the institution without bacilli in the sputum show, on the whole, more satisfactory after-results than those who have not lost their bacilli in the course of treatment, the explanation probably being that in many cases a repeated negative bacillary find indicates a true cure of the disease. If a repeated negative bacillary find has thus a considerable prognostic importance, it would seem unreasonable not to attach equal weight to a repeated negative examination in our diagnosis of the presence or absence of active disease. Further, since from anatomical considerations any site of tuberculous infection in the lung cannot be far removed from an air passage we should expect the appearance of bacilli early in the disease, that is, that the condition of closed incipient phthisis would not persist for long. As Cornet points out, if the lesion begins in the smaller bronchi, bacilli would appear in the sputum before there was any possibility of the disease producing definite physical signs; and it is, in fact, not uncommon to see cases in which bacilli are present in the sputum before the disease is sufficiently advanced to produce such signs. In cases, therefore, presenting definite physical evidence of disease in the lung we should a fortiori expect to find bacilli in the sputum.
Of further methods of diagnosis, the animal test of the sputum has not been available to us; the conjunctival and cutaneous reactions (with the possible exception of the quantitative von Pirquet), are admittedly of little value in determining the activity of a tuberculous process in the adult; the precipitin and agglutination tests are of little use in diagnosis. We ha,ve, therefore, applied to our patients three further tests, the value of which is more generally admitted-naamely, the subcutaneous tuberculin test, the complement-fixation test, and determinations of the opsonic index before and after exercise.
The material available consisted of forty-two consecutive nonbacillary patients sent to the King Edward VII Sanatorium as needing treatment for active tuberculosis, and, we think, representative of the group as a whole. By submitting them to further tests we hoped to arrive at sonme conclusion as to the prevalence of active disease in the non-bacillary group, and also as to the comparative value of the different tests employed. The methods employed were as follows:-
(1) For sputum examination the ordinary film preparation, and, in the majority of cases, the sedimentation method of Ellerman and Erlandsen. The latter method has been found at the sanatorium to give positive results in 40 per cent. of cases negative to the film preparation, and therefore considerably reduces the non-bacillary group. The staining method used throughout has been the Ziehl-Neelsen. The methods of Much and Karl Spengler have not been employed as they are generally admitted to show no advantages over the Ziehl-Neelsen.
(2) For the opsonic method the technique used was that of Wright, with slides re-numbered before counting. No bacillary debris was added to the emulsion, and as unity the mean of two normal sera, counted separately, was taken. Blood samples wore taken from the individual to be tested, before exercise, and one, six, and twenty-four hours after; the exercise being graduated with a view to producing an auto-inoculation, and combined with some deep breathing. In view of the admitted working error, and of the fact that only two normal sera were employed as controls, too great stress cannot be laid on slight variations, and an index below 0 75 or above 1,25, or a swing of 0 3, was taken as definite evidence of active disease. Judged by this standard, positive results were obtained at the first test in twelve out of seventeen cases of active pulmonary tuberculosis.
(3) Complement fixation. It is impossible in this paper to describe in detail the method of complement fixation. It can only be stated that the technique conformed to that of the original Wassermann reaction, and that a fresh emulsion of tubercle bacilli was used as an antigen. As a rule, the test was carried out in a quantitative manner, and if a negative result was obtained, a second and even a third examination was made. Apparently the value of the method in tuberculosis depends to a great degree on the antigen, but the complement is an equally important factor, and different complements differ widely in their suitability. Of 382 patients with tubercle bacilli in the sputum, 327 gave a positive result, whereas out of 151 examinations of the sera of forty-four healthy individuals all were negative. In deciding whether a reaction was to be considered positive, complete fixation only was taken as being A-16a 161 definite; if anything more than a trace of colour was apparent in the supernatant fluid the reaction was considered negative. In this way, no doubt, a number of positive cases were missed, but this was not considered important until the limits of the specificity of the reaction are more clearly understood.
For the subcutaneous tuberculin test the dosage employed has been that recommended by Bandelier and Roepke, a slightly modified form of Koch's original method-namely, 0 0002, 0'001, 0 005, 0'01 c.c., given at forty-eight-hourly intervals. Albumose-free tuberculin was used, and the final dose was not repeated. All the cases tested were afebrile, and were kept at rest, though not in bed, during the course of the test. In the event of a slight rise of temperature the exciting dose was repeated. In interpreting the results of this test we have been guided by the following considerations: Koch was able to conclude from a large series of tests that the absence of a reaction showed that no recent or progressive tuberculosis was present. The test, therefore, differs from most available methods, in that a negative result has a very definite value. On the other hand, it is almost universally agreed that the occurrence of a focal reaction in the lung is definite evidence of active tuberculous disease. The significance of a febrile without a focal reaction is less certain; from the statistics of Franz and Beck we know that from 40 to 60 per cent. of clinically sound individuals give such a reaction. The reports of the Tuibingen Medical Institute (quoted by Bandelier and Roepke) show that of forty-seven suspected individuals who had given a febrile reaction only, forty-four were alive and fit for work two and a half years later; while of 135 patients who had given a focal reaction, only fifty-one were fit for work after the same interval, though the members of the latter group had beeni submitted to a course of sanatorium treatment. Walterhofer disregards a febrile reaction to 1 mgr. and upwards. Bandelier and Roepke, in cases of general without focal reaction, take into consideration the history, general condition, and clinical symptoms of the case before deciding on the necessity of further treatment. On the whole, then, it would appear probable that the occurrence of a febrile reaction without a focal is merely evidence of past infection and not of active disease, and this view is borne out by the further tests applied in our series.
The determination of the presence of a focal reaction is not always easy. Slight changes in percussion note, or in the degree of harshness of the breath sounds, are not readily determined from day to day. The appearance or increase in extent of crepitations, or, in pleural cases, the development of friction, are more easily made out, and leave less
.4~~~~~~~~~~~~~~--0 1~~~~o room to individual bias. We do not attach much importance to slight fluctuations in the am-ount of sputum, but any sputum obtainable during the course of the reaction should be examined by the sedimentation method, as it frequently aifords valuable confirmatory evidence of the presence of a focal reaction.
Taking first the cases in which no definite evidence of active disease was obtained, we can class under this head no fewer than thirty out of a total of forty-two cases examined. The physical signs in the majority of these cases were those associated with early apical infiltration and collapse-that is to say, a moderate degree of impairment of percussion resonance, weakened breath sounds with prolongation of the expiratory murmur, or harsh bronchial breath sounds with increased resonance, and in some cases slight flattening. In none of the cases were any moist crepitations present either on normal respiration or on cough. In thirteen cases out of thirty definite unilateral diminution in Kronig's field was noted. The distribution of the pulmonary lesions was as follows: In thirteen cases right apex, in five left apex, and in three at both apices: two cases showed signs of old pleurisy at the right base, one case diffuse bronchitis, and six cases no definite physical signs. Of these thirty cases six gave no reaction of any kind to tuberculin, six gave a local reaction at the injection site only, and eighteen gave both febrile and local reactions without any evidence of a focal. Of these eighteen cases giving a febrile reaction, eight gave histories of contact with tuberculous cases, while of the twelve giving no reaction only two gave such histories. The eighteen febrile reactions obtained varied from 1002°to 104°F., and the dose to which reaction was obtained was in four cases 0 001 c.c., in seven 0005 c.c., and in seven 0 01 c.c. Incomplete conmplenment fixation was obtained in one case, and in another a swing of 043 in the opsonic index. With these exceptions both tests gave negative results. In twelve cases sputum was obtained during the reaction and examined by the sedimentation method, with, in every case, negative results: in the remaining cases no sputum was obtained during the reaction. Our results therefore show a high degree of consonance between the different tests employed, and agree with the generally accepted idea that a febrile reaction alone is of little importance in the diagnosis of the disease.
It has been pointed out by BlIumer, and Gottfried Maier that it is not uncommon to see patients, usually womnen, in whom right apical phthisis has heen diagnosed, but in whom the lesion proves on observation to be a collapse induration associated with nasopharyngeal catarrh and mouth-breathing. Since the condition is characterized by impaired note and movement, and harsh breath sounds at the right apex, and since the patient gives a history of cough and mucous expectoration, a diagnosis from incipient phthisis is not easy. The physical signs are said to persist after the catarrh which caused them has cleared up. Eight of our patients showed such a syndrome of an unhealthy nasopharynx with right apical signs, but it is fair to say that of four other patients showing such catarrh one showed signs at both apices, one at the left apex, and two no physical signs in the lungs. Among other causes of symptoms among the thirty negative cases were mitral regurgitation, para-Malta fever, adenoma of thyroid, a pleural thickening at the site of a lobar pneumonia, persistent menorrhagia, and recurring bronchitis (three cases). In two cases haemoptysis had occurred (in one of these after trauma). In eight cases no definite cause of illness could be discovered.
We have seen one case (No. 20) in which a febrile reaction was obtained without any evidence of a focal reaction, though there was good reason to believe that the disease was active. A febrile reaction of 20 was obtained to a dose of 0005 c.c. AF., but no signs of a focal reaction in the lung could be detected. The patient gave complete complement fixation, and her indices worked out at 066, 074, 066, 0 89. No sputum was obtainable at any time. The case was, however, complicated by the fact that the patient had six months previously received a long course of tuberculin ending with a dose of 0 07 c.c. AFK Previous to this course her complement fixation had been positive, she had twice previously been admitted to the sanatorium, her father had died of phthisis, and she had twice suffered from haemoptysis. Before admission suspicions of a relapse were aroused owing to an influenzalike attack, accompanied by loss of weight, and the appearance of crepitations at the right apex. When admitted, however, no moist sounds were present. In this case, therefore, either no focal reaction was obtained with the tuberculin test, or if present it was missed.
In the group in which evidence of active disease was obtained, in spite of absence of bacilli from the sputum on repeated examination, we have only eleven cases. Of these, two were not tested with subcutaneous tuberculin owing to the extent of their physical signs; the remainder gave a focal reaction-in three cases to 0 001 c.c., in two to 0 005 c.c., in four to 0 01 c.c. The striking point about this group was that of the eleven, only three showed limited apical lesions without moist sounds, while six were far enough advanced to warrant their inclusion in Turban's groups ii and iii, and gave histories of disease of considerable duration. In the other two cases a pleural focal reaction + + was obtained without signs of activity in the lung. Eight cases of the eleven gave a completely positive complement fixation, and seven showed definite indications of active tuberculosis by the opsonic test. The value of sputum examination during the course of the reaction is evidenced by the fact that in four cases bacilli were found by the sedimentation method in such sputum.
In the two cases which were not tested with subcutaneous tuberculin very extensive lesions were present. In one extensive infiltration of three lobes with cavity formation, in the other infiltration of four lobar apices. In the one case the sputum had been examined on six occasions by the film, and twice by the sedimentation method; in the other, one sedimentation and five film examinations were made, but tubercle bacilli were never found. Both cases gave, however, positive results with both opsonic and complement-fixation tests. The sputum could not unfortunately be tested on a guinea-pig.
The tests employed thus show a very fair degree of consonance. Of twelve cases diagnosed as active tuberculosis, a focal reaction was obtained in nine with subcutaneous tuberculin, two were not tested owing to the extent of the disease, and in one case no focal reaction could be detected. Nine of these twelve cases gave complete complement fixation, and eight gave a positive result with the opsonic test.
Of thirty cases in which no definite evidence of active disease could be obtained, twenty-nine cases were completely negative to the complementfixation test, and one incompletely positive, while one case only showed a diagnostic swing to the opsonic test (No. 31).
The series of cases which we have tested is comparatively small, but is, we think, representative of non-bacillary cases submitted to treatment, and in 70 per cent. of such cases we have been unable to demonstrate the presence of active disease. Cases of active disease confined to an apex, in which repeated examination of the sputum fails to demonstrate tubercle bacilli, appear to us to be mnuch less common than is generally supposed. We have, in fact, only seen four cases of this type. Cases of apparently active disease of considerable extent and duration, in which bacilli cannot be found on repeated examination of the sputum, occur not infrequently, and it would be interesting to confirm the diagnosis by animal inoculation.
In a case showing a limited apical lesion without moist sounds, it does not seem to us justifiable to make a diagnosis of active disease on physical signs alone, if a repeated search for bacilli gives a negative result, or if no sputum is obtainable. The negative bacillary find should in such cases lead to a reconsideration of the diagnosis, and, if possible, the employment of other tests, before the patient is sublmiitted to a prolonged course of treatment.
With positive opsonic and complement-fixation tests the time and discomfort to the patient involved in a subcutaneous diagnostic tuberculin test may be saved, but negative results by such tests have not, of course, a corresponding value in excluding activitv.
Lastly, to judge from the series of cases tested by us, statistics based on supposed cases of pulmonary tuberculosis in which tubercle bacilli have not been found in the sputum must lead to grave fallacies in estimating both the results of any method of treatment and the prevalence of the disease.
DISCUSSION.
Dr. BATTY SHAwN expressed his opinion that the paper should not le accepted without criticism. It was well known that a certain number of patients were being sent to our general hospitals, to our special hospitals, and to sanatoria as suffering from pulmonary tuberculosis, in wlhose sputa tubercle bacilli had not been demonstrated. He feared that if the authors' contribution was accepted without question, it would be considered riglht to acknowledge that if the above suspect cases gave a positive or negative result on the application of the subcutaneous tuberculin test, the comnplement fixation test or the opsonic index test, it followed that the suspicious signs found in the chest were or were not due to a tuberculous lesion. He submitted that even with suspicious signs in the chest a )ositive reaction to any of the above tests did not prove that such signs in the lungs were necessarily due to tuberculosis, and for the obvious reasons (1) that the patient so suspected might really owe his positive reaction to a tuberculous lesion in other site or sites than the lung, and (2) because, so far as he knew, no one had yet experimentally or clinically established the longevity of the special antibodies upon which depended tlle tests above cited. It was a familiar fact that the antibody wlhose existence made the Widal test for typhoid fever a possibility was only valuable when there were signs of an active infection as well, but this particular antibody could exist in the body years after the typhoid fever had subsided, so that supposing such an individual subsequent to his typhoid fever developed such a symptom as diarrhoea, and gave a positive Widal reaction, it would be wrong to conclude that such diarrhcea was due to typhoid infection. Until we knew how long the antibodies of tuberculosis could exist in the body after the tuberculous focus had ceased to exist it was, be contended, fallacious to rely upon the subcutaneous tuberculin test, the complement-fixation test and the opsonic index test as proofs of present and active tuberculosis. Then, with regard to the point raised by the authors of the paper, that supposing with the subcutaneous application of the tuberculin test a positive "local" reaction was given, and the "focal " signs were developed or increased in the lungs, we could assume that the lungs were therefore the seat of tuberculosis, he must say that his colleague, Dr. Thompson Rigg, had carried out on cases in the Brompton Hospital some work on these " focal reactions." Such observations were controlled ones, that is to say, not only were cases which were suspected of tuberculosis of the lungs observed after receiving provocative doses of tuberculin, but frank cases of tuberculosis of the lungs with tubercle bacilli present in the sputum were also observed for spontaneous changes independent of the use of tuberculin; further, non-tuberculous cases, such as cases of asthma, morbus cordis, aneurysm, &c., were observed for spontaneous changes in the signs in the lungs. It soon became apparent that the spontaneous changes occurring without the use of tuberculin were so frequent that it was impossible to make use of the " provocative " dose of tuberculin for the diagnosis of suspect pulMonary tuberculosis. The gist of his main criticism was that, so far as he knew, the longevity of the antibodies to tuberculous infection was not known, and he would be glad to hear from the authors whether they had any information on the point, as it seemed to him that the value of their paper depended upon the possession of such knowledge.
Dr. WESSELOW communicated the following, in reply to Dr. Batty Shaw's remarks: In the first place, we are quite prepared to admit the difficulty of detecting a focal reaction in the lung. Fortunately, in our negative cases-and it is on the large proportion of negative cases in the group that we are laying stress-conditions were as favourable as they well could be for detecting such a reaction. In the neqative cases in which physical signs were present, we were dealing with limited apical lesions without moist sounds, and the appearance of moist sounds was taken as evidence of the presence of a focal reaction. The diagnosis of a focal reaction was confirmed in four cases by the appearance of bacilli in the sputum after the provocative dose (for the first time while under observation). With the occurrence of such a reaction, it appears from general observation to be justifiable to assume the presence of active pulmonary tuberculosis. As to the length of time during which the antibodies involved in these tests persist after the cure of the disease, it is not possible to speak dogmatically. The antibodies concerned in the tuberculin tests-subcutaneous and cutaneous-are known to persist with cured or latent disease, and it is for this reason that we have disregarded a febrile reaction to the subcutaneous test unless a focal reaction could at the same time be demonstrated. As to the complement-fixation test, the immune body has, in our experience, frequently been absent in cases in which cutaneous or febrile reactions to tuberculin could still be provoked. An abnormal opsonic index, apart from errors of technique, would appear to be invariably associated with active disease. Our object in bringing forward these cases was to point out the difficulty of determining the presence or absence of active disease in the non-bacillary group, and the high percentage of negative cases among the patients which we have investigated. The reliability of the other tests employed is, to some extent, proved by their consonance where they have been used in-combination, and it would seem that, in the absence of bacilli from the sputum, these methods should be resorted to before a definite diagnosis is made.
